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Koichiro Miura* & Sachiko Okano** : Lateriramulosa 
qucidriradiata, a new aquatic Hyphomycete 

**: 

Lateriramulosa quadriradiata 

In the majority of aquatic Hyphomycetes the conidium is of a tetra- 
radiate form consisting of four long arms. The tetra-radiate conidium, how¬ 
ever, is formed in very different ways and the resultant structural make-up 
of the tetra-radiate conidium is very diverse in aquatic Hyphomycetes. 
The mode of the conidium ontogeny (the method of conidium formation) and 
the developmental pattern of the four-armed conidium (the pathway that 
leads to the tetra-radiate configulation) are considered to be fundamental 
features characterizing the genera of aquatic Hyphomycetes. 

The fungus herein reported was found on submerged decaying leaves 
collected from a mountain stream near Nippara, Tokyo (November 18, 1976) 
and it produced tetra-radiate conidia. In structural make-up of the conidium, 
it showed no resembrance to any species that regularly occurred as submerged 
aquatic fungi, but it showed a close resemblance to Lateriramulosa uniinflata, 
a staurosporous fungus originally described from the terrestrial habitat. 
Therefore, morphological features, especially the mode of the conidium 
ontogeny and the developmental pattern of the conidium, of the fungus were 
critically studied. 

Morphology The fungus in question was easily isolated in pure culture. 
It grows very slowly on LCA (Miura & Kudo, 1970). The mycelium is white 
in color and consists of hyaline, branched and septate hyphae on which 
irregular masses or chains of gemma-like cells are profusely formed. The 
colony on agar does not form conidia, but when strips of this colony are 
submerged in sterile water, abundant conidiophores and conidia are produced 
within two to three days. The conidiophores develop in water and they are 
hyaline, macronematous, mostly simple and septate. The conidia are formed 
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and liberated below the water surface. They are undoubtedly aquatic conidia 
and agree well with the conidia produced on submerged leaves in nature. 

The development of the conidium was observed under the microscope 
equipped with a water-immersion lens. Supplemental informations were 
obtained from observation on fixed and stained conidia at different stages of 
development. The development of the conidium is as follows. (1) The 
terminal end of a conidiophore becomes inflated (Fig. 1, F-l). The conidium 
starts to form as a swollen end of a conidiophore. (2) The swollen part is 
cut off by a septum to form a clavate to obovoid cell (Fig. 1, F-2). This 
cell is the conidial primordium and it becomes the central cell of the mature 
conidium (Fig. 1, G-O). (3) At about the middle of one side of the conidial 

primordium, there arises a spherical bud often oriented somewhat downwards 
(Fig. 1, F-3). This is the initial of the first branch of the conidium (Fig. 
1, G-I). (4) The spherical bud begins to elongate at the tip in a slightly 
downward direction. At this stage the bud is triangular or conical. Mean¬ 
while, another protuberance, the initial of the second branch (Fig. 1, G-II), 
is formed .on the opposite side of the central cell. The second initial is 
level with tire first initial or, more often, it is slightly higher than the first 
one (Fig. 1, F-4). (5) The initial of the second branch elongates apically 

and becomes rod-shaped. At about this stage a new growing point appears 
at the base of this initial (Fig. 1, F-5). Thus the initial with two growing 
points begins to grow in two different directions to form an open V-shaped 
or open U-shaped branch. (6) While the first branch and the second branch 



Fig. 1. A. Lateriramulosa uniinflata; developmental pattern of the conidium (redrawn from 
Marvanova, 1973). B. L. ainflata. C. L. uniinflata. D. L. biinflata. E. L. minitrian¬ 
gularis (B-E. redrawn form Matsushima, 1975). F-G. L. quadriradiata; F. Developmental 
pattern of the conidium; G. Structural make-up of the conidium. 
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are still in their earlier stages ef growth, the third branch (Fig. 1, G-III) 
starts its development. The initial of the third branch buds out a little 
behind the apex of the central cell and on the same side with the first 
branch (Fig. 1, F-6). (7) The initial of the third branch elongates upwardly 

by its apical growth so that it is more or less parallel with the longitudinal 
axis of the central cell (Fig. 1, F-7). These three branches continue their 
growth to form long arms of the conidium. When the conidium is mature, 
it is liberated from the conidiophore by disjunction at the basal septum. 

The mature conidium consists of a central cell (Fig. 1, G-O) and three 
lateral branches (G-I-III). In other words, they consists of a central cell 
and four divergent arms, the second branch contributing two of the arms. 
The central cell is clavate, obovoid or ellipsoid, and non-septate. Three 
lateral branches, a pair of opposite ones (G-I & III) and a sub-apical one 
(G—II), are formed in succession. They are filamentous and linked to the 
central cell by a narrow isthmus. The first branch (G-I) is simple, mostly 
1-septate and a little swollen just above its basal constriction. The second 
branch (G—II) is open U- or V-shaped and mostly 2-septate. The third 
branch (G-III) is simple and mostly 1-septate, but an additional septum is 
often formed at its basal isthmus. The conidium of this fungus is no doubt 
an aleuriospore (a terminal thalloconidium). 

After the first conidium is liberated, or before the development of the 
first conidium is completed, a new conidium begins to form. A short dis¬ 
tance below the first conidium, the conidiophore gives rise to a short branch 
from which the primordium of the second conidium is formed. Subsequent 
development of the second primordium is the same as that of the first pri¬ 
mordium. Following the same manner, a number of conidia are produced. 
As a result, the upper part of the conidiophore becomes branched with a 
number of stump-like branchlets from which conidia have been liberated. 
Sexual reproduction of this fungus took place neither on agar nor on leaves. 

Taxonomic consideration Lateriramulosa was proposed by Matsushima 
(1971) on the basis of L. uniinflata isolated from rotten leaves of a broad¬ 
leaved tree in Rabaul, the Solomon Isis. Three additional species, namely, 
L. ainflata, L. biinflata and L. minitriangularis (as L. minitriangularia ), 
were also described by the same author from similar substrata from Japan 
(Matsushima, 1975). Conidia of these species consist of a non-septate central 
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cell and three lateral branches, of which two are on one side of the central 
cell and the rest is on the opposite side (Fig. 1, B-E). It is clear that the 
present fungus is remarkably similar to Lateriramulosa species in the 
structural make-up of the conidium. On the other hand, the development 
of the conidium was studied in L. uniinflata by Marvanova (1973). In L. 
uniinflata the conidium is apparently an aleuriospore (a terminal thalloconi- 
dium) and the branches of the conidium develop in strict succession as they 
also do in the present fungus (Fig. 1, A). Undoubtedly not only the mode 
of the conidium ontogeny but also the developmental pattern of the conidium 
is essentially the same in both fungi. 

However, the present fungus differs from L. uniinflata, the type species 
of the genus, in a number of features that are often used as criteria for 
characterizing genera of the Hyphomycetes. Firstly, the conidiophore of 
the present fungus is macronematous, while that of L. uniinflata is, by 
definition, micronematous. Matsushima (1971) stated in his original description, 

‘Conidiophora absentia... .Conidia_ex dentibus hypharum vegetativarum 

oriunda, qui usque ad 6 p. longi....’ But, according to Marvanova (1973), 
'conidiophores are.... up to 30 p. long....’ In L. uniinflata the conidiophore 
seems more or less variable in size. And, it seems unlikely that the coni¬ 
diophore of L. uniiflata is truly micronematous. 

Secondly, the present fungus is dissimilar to L. uniinflata in the confi- 
gulation of the conidium. The conidium of the former is 'tetrapod’-shaped 
while that of the latter is flat and looks like a coenobium of the green alga 
Pediastrum. But it may be noted here that the present fungus is no doubt 
a submerged aquatic fungus with 'aquatic spores’ (conidia that are normally 
produced, liberated and dispersed below the surface of water; Ingold, 1942). 
Concerning the aquatic tetra-radiate conidium in aquatic Hyphomycetes, 
Ingold (1966, 1975) suggested that the tetra-radiate configulation had a real 
biological advantage in the aquatic environment and that it had been evolved 
independently along a number of different lines. The conidial configulation 
of the present fungus also seems to be brought about through adaptation to 
the submerged aquatic mode of life. Therefore, the dissimilarity in configu¬ 
lation of the conidium may well be considered taxonomically less important 
than the similarity in structural make-up of the conidium. 

Thirdly, in the present fungus branches of the conidium are septate, 
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while in L. uniinflata they are continuous. However, there are some genera 
in which septation of the conidium has been overlooked in favor of more 
fundamental taxonomic criteria, though great stress is placed in the Saccardo 
system on the presence or absence of septation of the conidium. It seems 
more logical to include the present fungus in the genus Lateriramulosa. 

In the last place, it should be pointed out that the conidium of the 
present fungus agrees fairly well with the conidium formerly reported by 
the senior author from stream scum in Rebun Isl., Hokkaido, Japan (Miura, 
1974, Type 73). Though the conidium from Rebun Isis, was non-septate, it 
probably belongs to the same species with the present fungus. 

Lateriramulosa quadriradiata Miura & Okano, sp. nov. 

\ 

Fungus aquaticus submersus. Mycelium, hyalinum, tarde crescens. 
Hyphae vegetativae hyalinae, septatae, ramosae, 0.9-2.0 p latae. Conidiophora 
hyalina, septata, plerumque simplicia, 30-115 p longa, apice ca. 1.0 p lata. 
Conidia (aleuriosporae) acrogena, solitaria,. hyalina, septata, quadriradiata, 
ex cellula centrali et ramulis tribus lateralibus constantia; cellula centralis 
continua, clavata vel obovoidea vel ellipsoidea, 4.2-6.7 x 1.8-2.5 p, in media 
parte ramulos duos oppositos (ramulum I et ramulum II) et in loco infra- 
apicali ramulum unum (ramulum III)—hinc ramulos duos (I et III) illinc 
ramulum unum (II)—gerens; ramuli laterales deinceps evoluti, filiformes, 
apicem versus ad 0.7-1.0 p attenuati, ad cellulam centralem per isthmo affixi; 
ramulus primus (ramulus I) plerumque 1-septatus, prope basim plus minusve 
tumens, 13-24x 1.5-2.5(-3.0) p ; ramulus secundus (ramulus II) plerumque 2- 
septatus, curvatus, latere convexo prope medium ad cellulam centralem 
affixus, 23-40x1.3-2.0 p\ ramulus tertius (ramulus III) plerumque 1-septatus, 
16-28 (-34) x 1.2-1.6 p. 

Hab. in foliis putrescentibus dicotyledonearum plantarum in flumine sub- 
mersis, prope Nippara, Tokyo, November 18, 1976. 

Holotypus in TNS. 

References 

Ingold, C. T. 1942. Aquatic Hyphomycetes of decaying alder leaves. Trans. 

Brit, mycol. Soc. 25: 339-417. --- 1966. The tetraradiate aquatic fungal 

spore. Mycologia 58: 43-56. - 1975. Convergent evolution in aquatic 

—-17 



210 


to 54 7 n 


m 54 # i7t 

fungi: the tetraradiate spore. Biol. J. Linn. Soc. 7: 1-25. Marvanova, L. 
1973. Notes on Lateriramulosa uniinflata. Trans. Brit, mycol. Soc. 60:145- 
147. Matsushima, T. 1971. Microfungi of the Solomon Islands and Papua- 

New Guinea. 78 pp. Kobe. -- 1975. leones Microfungorum a Matsushima 

Lectorum. 209 pp. Kobe. Miura, K. 1974. Stream spora of Japan. Trans. 

mycol. Soc. Japan 15 : 289-308. --- & M. Y. Kudo. 1970. An agar-medium 

for aquatic Hyphomycetes (in Japanese). Trans, mycol. Soc. Japan 11 : 116— 
118. 


* * * * 

—ffffi Lateriramulosa qua- 

driradiata Lateriramulosa 

h, 1 h £bX 0HP $btc 3 « ki'b'fc*), 

JffrSUfc't'o 44Ilt, b t V' 5 MW 

A: 4 o % <D ©, Lateri¬ 

ramulosa g,(D # 4 i — 5 0 

- %©£,©$» LA 

tlfci® (Hit, 1974, Type 73) It, < It#®© 4 <0 "Z&h 5 „ 

□Heywood, V. H. (ed.) Flowering plants of the world. 335 pp. 1978. Oxford 
University Press, Oxford. ¥4,290. Heywood 

i L7c40M, AASO^t'WJLAfFoti, i 

%Cronquist (1968) < tf Stebbins 

(1974) 

S^4f@oi¥r^:^ijL-ct'2>o it oi'-c* * v 

ti'M, U02-3®©iU^'Slx.^ti'0/'2)o 

4“L&£'LAA[il LA&o A,L < Hit Goaman, Dunkley, 

King 'hWnO^t^- ~2k'tZ>t£. 

i'LAASts 

Lt'o ©e><itu^-cc-«fts^r>< 

A- 7 ^Irc-, 7 Al#'&;fc£*4 £. irS4T^2> L, 

K 7 t> '7=P4col't:it|frJI|0^||fflr^;< M^AAtjA'fti'% L 

ffe> U'iMlHrO^jgL 5 L'C^'lc^gieiffl'f 5-^*% 5. (luili^) 


— 18 — 



